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MELANIN GRANULES IN KERATINOCYTES IN VITRO4
L. GAZZOLO AND M. PRUNIERAS, M.D.
In the normal epidermis, the "secretion cyto-
crine" results in the incorporation of melanin
granules (MG.) into the keratinocytes. These
MG. are located in the cytoplasm of the
keratinocytes, either free or encircled in single
membrane bound vesicles (9).
Phagocytized MG. have been shown to be
located in acid phosphatase containing vesicles
(lysosornes) of melanophages (5). This process
may also occur in the keratinocytes (5, 11)
In tissue culture, transfer of MG. from
melanocytes to keratinocytes has been described
using time lapse cinemicrograph (1, 8).
In the present study, we have observed tis-
sue cultures of adult guinea pig malpighian
cells after 3 to 7 days in vitro, using the
electron microscope. The localization of trans-
fered MG. has been studied in relation to the
sites of acid phosphatase activity.
MATErnAL AND METHODS
Culture
Thin slices of skin are peeled off from the
dorsum of the ears of adult guinea pig. The
pieces of skin are floated on 025 per cent trypsin
(DIFCO), in calcium free P.B.S. solution for
twenty to thirty minutes at 37° C. The dermis is
then lifted up with fine forceps and epidermal
cells are suspended in the tissue culture medium.
This medium contains Eagle's basal medium
supplemented with 10 per cent heated calf serum.
The cell suspension is seeded on plastic Petri
dishes (FALCON) and incubated at 37° C, in 5
per cent CO2 atmosphere.
Preparation for Electron Microscopy
Fixation, dehydration and embedding in Epon
are performed in the plastic Petri dishes in which
the cells are grown.
Before fixation, medium is discarded and cells
are washed with a 0.1 M phosphate buffer at pH
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7.2; cells are fixed in 1 per cent 0s04 in 0.1 M
phosphate buffer at 00 C for five minutes.
Cells are then dehydrated in baths of alcohol
of increasing concentration for five minutes each.
After the last bath of absolute alcohol, cells are
directly embedded in Epon. After polymerization
during one night at 60° C, the embedded cell
layer is easily separated from the plastic Petri
dish. Selected areas are sawed and plastic frag-
ments are mounted on gelatin capsules containing
prepolyrnerized Epon. They are oriented to per-
mit sectioning parallel to the plane of the cell
layer.
Thin sections are cut on a Porter-Blum micro—
tome. They are mounted on 400 mesh copper
grids without supporting film. They are stained
20 minutcs with 2 per cent aqueous uranyl acetate
solution, and then 5 minutes with lead citrate
solution.
For acid phosphalases, 3% glutaraldehyde pre-
fixed cultures are stained 30 minutes at 37° C by
the lead technique of Gomori (4) in which the
ammoniurn sulfide step has been omitted. Cul-
tures are fixed in 0504 embedded in Epon, cut
and examined either without or with double
counterstaining.
RESULTS
After two days in vitro, melanocytes and
keratinocytes are in close contact. Suggestive
pictures of MG. transfer through dendritic
processes from melanocyt-es to keratinocyte
can be found (Fig. 1).
After three days in vitro, large aggregates of
MG. are found in the cytoplasm of keratino-
cytes (Fig. 2). They are most often located iii
single membrane bound vesicles (Fig. 3).
MG. containing vesicles are strongly posi-
tive for acid phosphatase (Figs. 4—6).
DISCUSSION AND CONCLUSION
The MG. containing cells that we observed
in vitro are not dermal melanophages. They
actually are keratinocytes as shown by their
fiber-desmosome complexes.
Aggregates of M.G. are located in large acid-
phosphatase rich vesicles. This is evidence 1)
for the presence of lysosornes in keratinocytes
in vitro and 2) for a close relationship between
M.G. and lysosomes.
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Fm. 1. Suggestion of melanin granule (M.G.) transier from melanocytes to keratinoeyte
two days after planting. )< 3,000.
Fro. 2. Large aggregates of MG. in keratinocytes three days alter planting. X 3,000.
Fic. 3. MG. are located in single membrane bound vesicles. Three days alter planting.
X 15,000. N = Nucleus; M = Mitochondria; MG. Melanin Granules; D = Desmosome.
The presence of acid phosphatase activities
has been demonstrated in the epidermis on
tissue sections. Intense diffuse reaction is ob-
tainable in the transitional zone and in the
granular layer (2, 3). Small positive granules
have been found in the basal layer of the
epidermis either normal (3, 7) or injected
with ferritin (6). Therefore, it is not surpris-
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Fic. 4. Positive acid phosphatase reaction in M.G. containing vesicles. The reaction
product is basely visible because the section has been counterstained. Four days after
planting. X 15,000.
Fic. 5 and 6. Positive acid phosphatase reaction in MG. containing vesicles, without.
counterstain. The lead phosphate precipitate is localized at the periphery of each M.G.
X 22,500 and X 37,500.
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ing that keratinocytes in vitro, winch mainly
derive from the basal layer, exhibit acid
phosphatase positive vesicles.
The presence of MG. in lysosomes in vitro
agrees with previous observations concerning
the lysosomal degradation of melanin granules
(5, 10, 11).
Thus, tissue cultures of guinea pig malpighian
cells appear to be an interesting experimental
system to study not only tbe mechanism of
melanin transfer but also the fate of MG.
after they have been transferred to keratino—
eytes.
sUMMARY
Acid pbospbatase positive vesicles contain-
ing melanin granules have been demonstrated
in 3 to 7 day—old in vitro cultures of gunea
pig keratinocytes.
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